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Abstract
Ninety-six steers (average BW = 335
± 36 kg) were allotted in a completely
randomized design with a 2 × 2 factorial
arrangement of treatments. Factors were
1) implant on d 1 or no implant and 2)
ad libitum access to feed on d 1 or
programmed-fed for a target BW gain of
1.4 kg/d during the first 62 d of the
feeding period. On d 63, all steers were
implanted with Revalor-S® (Hoechst
Roussel Vet, Overland Park, KS) and
provided ad libitum access to feed until
harvest. From d 63 to 116, ADG and
gain efficiency (g gain/kg DMI) for steers
programmed-fed to gain slowly were
greater (P<0.05) than those for steers fed
to gain rapidly during the first 62 d of
the trial. Restricting feed intake to limit
ADG during the first 62 d of the finish-
ing period increased ADG during the
remaining portion of the finishing
period. Gain efficiency was increased
(P=0.097) throughout the entire finish-
ing period by limiting ADG during the
first 62 d of the experiment. Steers
implanted twice and fed to gain rapidly
had the least fat in the 9th to 11th rib
section; steers with a delayed implant
and programmed-fed to gain slowly had
the most fat in this same section. In this
experiment, no significant interactions
occurred except for fat weight in the 9th
to 11th rib sections, although steers
implanted on d 1 and fed to gain rapidly
tended to have fewer days on feed.
(Key Words: Steers, Implants, Pro-
grammed Feeding, Ultrasound,
Carcass.)
Introduction
Anabolic growth agents are rou-
tinely used in beef cattle to increase
growth efficiency and decrease
production costs (Montgomery et al.,
2001). Managing feed intake by
restricted or programmed feeding for
specific rates of gain may yield
performance advantages to beef
cattle feeders (Galyean, 1998).
Restricted or programmed feeding
has the potential to decrease costs by
simplifying bunk management,
avoiding over-consumption of feed
when starting cattle, improving feed
efficiency, and decreasing manure
loads. Ultrasound technology can be
used as an objective method to
estimate carcass attributes of the live
animal, which has potential to
increase income, shorten the length
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of the finishing period, and avoid
wasting feed resources (Brethour,
2000).
Managing rate of gain of steers
during the initial days in the feedlot,
as well as delaying the first implant
application, can improve perfor-
mance (ADG and gain efficiency) and
carcass quality and composition
(Samber et al., 1996; Drager et al.,
2001; Duckett and Andrae, 2001).
The overall objective of this study
was to determine the effect of man-
agement strategies (time of implant
and programmed feeding) on feedlot
performance and carcass characteris-
tics at harvest. Specific objectives
were 1) to determine the impact of
programmed feeding and implant
strategies during the finishing period
on ADG and gain efficiency of
feedlot steers, 2) to determine the
impact of programmed feeding and
implant strategies on marbling and
other carcass characteristics and
carcass composition of feedlot steers,
and 3) to evaluate the use of ultra-
sound technology as a tool to mea-
sure the evolution of marbling and
fat thickness and its potential use as a
selection criteria for marketing cattle.
Materials and Methods
The experiment was conducted at
the Texas Agricultural Experiment
Station/United States Department of
Agriculture–Agricultural Research
Service Experimental Feedlot at
Bushland, Texas. The animal use
protocol was approved by the Coop-
erative Research, Education, and
Extension Triangle Animal Use and
Care Committee.
Ninety-six British × Continental
steers (average BW = 335 ± 36 kg; 14
mo of age) were selected from a
group of steers that had previously
grazed sorghum × sudan hybrid
forage for 62 d and a short-grass
prairie range for 72 d. At the begin-
ning of the grazing period, steers had
been implanted with Synovex-S® (20
mg estradiol benzoate, 200 mg
progesterone; Fort Dodge Animal
Health, Overland Park, KS). Steers
were fed a diet consisting of 49%
steam-rolled corn, 41% cottonseed
hulls, and 10% supplement (DM
basis). The percentage of these
ingredients was gradually changed to
a high concentrate diet presented in
Table 1. The chemical composition of
the diet was analyzed at the Dairy
Herd Improvement Forage Testing
Laboratory (Ithaca, NY; Table 1).
Steers were allotted to 12 pens (8
steers per pen; 3 pens per treatment)
in a completely randomized design.
Initial average pen BW of steers was
similar. Steers were assigned to
implant and rate of gain treatments
in a 2 × 2 factorial arrangement.
Factors were 1) implant of Synovex-
S on d 1 of the finishing period or
no implant and 2) ad libitum access
to feed (rapid rate of gain) or re-
stricted feeding for a rate of gain of
1.4 kg/d (slow rate of gain). Every
week, the amount of feed offered was
adjusted for the cattle fed for a slow
rate of gain to maintain an estimated
ADG of 1.4 kg (NRC, 1996), assuming
non-implanted steers were fed an
ionophore. Steers assigned to the
rapid rate of gain treatment group
were expected to gain approximately
1.9 kg/d. Steers were weighed at 0800
h before being fed on d 1, 63, and
117. Steers were not weighed at the
experimental feedlot immediately
before they were sent to harvest to
prevent stress and bruising. Hence,
final BW of each steer was calculated
as the product of hot carcass weight
and average dressing percentage of
the load being marketed. On d 63, all
steers were implanted with Revalor-S®
(Hoechst Roussel Vet, Overland Park,
TABLE 1. Ingredient and chemical composition of the diet (DM basis).
Ingredient composition (%) Chemical composition
Steam-rolled corn 79.1 Crude protein, % 14.03
Cottonseed hulls 10.6 Degradable intake protein, %h 6.82
Supplement 10.3 NEm, Mcal/kg
h 1.72
Cottonseed meal 72.3a NEg, Mcal/kg
h 1.15
Calcium carbonate 11.3 ADF, % 11.84
Urea 6.0 NDF, % 17.48
Rice bran 5.5 Effective NDF, %h 10.55
Salt 2.5 TDN, %h 73.59
Ammonium sulfate 0.99 Calcium, % 0.94
Mono-calcium phosphate 0.86 Phosphorus, % 0.39
Rumensinb 0.14 Magnesium, % 0.18
Iron sulfatec 0.08 Potassium, % 0.63
Zinc sulfate 0.06 Sodium, % 0.15
Vitamin Ed 0.06 Sulfur, % 0.16
Manganese sulfate 0.06 Iron, mg/kg 256
Tylane 0.04 Zinc, mg/kg 46
Copper sulfate 0.03 Copper, mg/kg 22
Sodium selenite 0.01 Manganese, mg/kg 28
Cobalt sulfate 0.0004 Molybdenum, mg/kg 1.3
Vitamin A and Df 0.008
EDDIg 0.004
aPercentage of the supplement.
b176 g of Monensin (Elanco Animal Health, Indianapolis, IN)/kg.
c21% Fe.
d264,600 IU/kg.
e82 mg of Tylosin® (Elanco Animal Health)/kg.
f264.6 and 26.46 × 106 IU/kg, respectively.
gEDDI = Ethylenediamine dihydroiodide (110 g/kg).
hCalculated.
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KS) and provided ad libitum access to
feed until harvest.
Ultrasound measurement (SSD-
500V; Aloka Co., Wallingford, CT) of
external fat thickness and intramus-
cular fat (marbling) was obtained on
d 1, 62, and 116 (53 d after re-
implantation). The measurement
obtained on d 116 was used as a
criterion to determine the date of
harvest following equations devel-
oped by Brethour (1994). An average
external fat thickness of 12 mm for
the pen was deemed to be the time of
harvest. Ultrasound measurements
were taken caudal to the last rib and
approximately 8 cm distal to the
centerline of the steer’s back. Both
external fat thickness and marbling
score were estimated with procedures
that incorporate image analysis
software (Brethour, 1994).
On the date of harvest for each
group, steers were transported to a
commercial packing plant located 34
km from the experimental feedlot.
After a 36-h chilling period, carcasses
were evaluated by trained personnel
for Longissimus area at the 12th rib;
subcutaneous fat thickness; estimated
kidney, pelvic, and heart fat as a
percentage of carcass weight; mar-
bling score at the 12th rib (USDA,
1989), and lean color score
(Herschler et al., 1995).
A 6th to 13th rib section was
obtained from the left side of the
carcass of each steer and transported
(28 km) to the West Texas A&M
University Meat Laboratory in
Canyon, Texas.  The following day,
the rib section was divided into three
sections from 6th to 8th ribs, 9th to
11th ribs, and 12th rib, according to
the methodology described by
Hankins and Howe (1946). The 9th
to 11th and the 12th rib sections
were wrapped in aluminum foil then
in poly-coated freezer paper, vacuum-
packaged, frozen at –20°C, and
stored. The 9th to the 11th rib
sections were thawed and dissected
(Hankins and Howe, 1946), and
weight of bone, lean, Longissimus,
and fat tissue were recorded. Lean,
fat, and bone weights were used to
estimate percentage of these variables
for the whole carcass (Hankins and
Howe, 1946). The lean and fat
portion from each rib of individual
steers were mixed and ground three
times. The first pass through the
grinder was with a 0.64-cm plate
followed two times with a 0.48-cm
plate. Two, 200-g sub-samples were
obtained, vacuum-packed, and frozen
for later analyses of moisture, ash,
protein, and ether extract (AOAC,
1995). Moisture content of the
sample was determined after thawing
and drying in a forced-air oven for 24
h at 105°C. Ether extraction of the
dried samples was performed in a
Soxhlet apparatus over a 24-h extrac-
tion period using petroleum ether at
a drip rate of 2 drops/s. Crude pro-
tein percentage was determined by
sample combustion to release gaseous
N in a LECO FP2000 Protein Analyzer
(St. Joseph, MO). The values for
protein and ether extract were used
to estimate the relationship between
them and the amount of lean and fat
obtained in the rib dissection.
All data were analyzed by the GLM
procedures of SAS (2001) as a com-
pletely randomized design with a 2 ×
2 factorial arrangement of treat-
ments. Pen was used as experimental
unit for all analyses. Mean separation
was performed using LSD (α = 0.05)
when an interaction between rate of
gain and implant treatment occurred
(P<0.15). Rib section weight (from
the 9th to 11th rib) was used as a
covariate for data obtained from the
dissection of the rib sections. Hot
carcass weight was used as a covariate
for rib section weight. The carcasses
of two steers (one implanted and fed
to gain at a rapid rate and the other
non-implanted and fed to gain at a
slow rate of gain) were not correctly
identified and were eliminated from
the analyses. Regression equations
(SAS, 2001) were obtained for ultra-
sound-predicted marbling scores and
12th-rib fat thickness from the
respective carcass measurements
collected at slaughter. Regression
equations (SAS, 2001) were obtained
to relate carcass lean, fat, and bone
with the same parameters in the 9th
to 11th rib section, as well as be-
tween the lean and fat from the 9th
to 11th rib section and the protein
and ether extract content from the
ground samples. Chi-square analysis
(SAS, 2001) was performed to com-
pare USDA quality grades of car-
casses. If the overall χ2 analysis was
significant, Fisher’s exact test of SAS
was used to separate the percentages.
Results and Discussion
Growth Performance. The ADG,
feed intake, and gain efficiency (g
gain/kg DMI) of steers implanted or
not implanted on d 1 and pro-
grammed-fed to gain slowly or
rapidly from d 1 to 62 of the finish-
ing period are presented in Table 2.
There tended (P=0.179) to be an
interaction between main effects for
days on feed. This interaction oc-
curred because steers fed to gain
rapidly from d 1 to 62 and implanted
on d 1 tended to require less days on
feed than any other treatment
combination.
During the first 62 d, steers im-
planted on d 1 tended to have a
13.9% greater (P=0.065) ADG than
those not implanted on d 1. Mader et
al. (1999) and Bartle et al. (1990)
reported similar results. However,
Foutz et al. (1997) found no differ-
ences in ADG or gain-to-feed ratio
between steers implanted with
Synovex-S® on d 1 (1.58 kg/d and
0.188, respectively) and non-im-
planted steers (1.68 kg/d and 0.186,
respectively).
As by experimental design, steers
programmed-fed to gain slowly
gained 35.2% less (P=0.0001) than
did steers fed to gain rapidly (1.27
and 1.96 kg/d, respectively). During d
1 to 62, implant treatment did not
affect feed intake (P=0.639) but did
improve (P=0.064) gain efficiency
(194 and 169 g/kg DMI for implanted
and non-implanted steers on d 1,
respectively).  As designed by the
experimental procedure, feed intake
was affected (P=0.001) by pro-
grammed feeding level for slow and
rapid rates of BW gain. However,
feeding level did not affect gain
efficiency from d 1 to 62 (P=0.468).
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Hicks et al. (1988), Loerch (1990),
and Murphy and Loerch (1994)
found similar results when evaluating
restricted feeding of feedlot steers.
Implant treatment during the first
62 d did not affect ADG or feed
intake from d 63 to 116 (P=0.535 and
0.171, respectively) or from d 63 to
harvest (P=0.845 and 0.314, respec-
tively). However, delayed-implanted
steers gained more efficiently from d
63 to 116 (P=0.020) than did steers
receiving the implant on d 1 but not
from d 63 to harvest (P=0.204).
However, Bartle et al. (1990) reported
that from d 64 to 91 (on d 63 steers
were implanted for the second time
with trenbolone acetate) of the
feeding period, steers initially im-
planted on d 1 with Synovex-S®
gained faster than did steers that
were not implanted on d 1, but no
differences in DMI or gain efficiency
were detected. Milton et al. (2000)
also detected a positive effect of
delaying the initial implant
(Synovex-Plus; Fort Dodge) on ADG
and gain efficiency in the second
period of their study (d 70 to 152).
Mader et al. (1999) reported that
from d 67 to harvest, steers that were
not implanted and those implanted
with Synovex-S® on d 0 gained
similarly, but non-implanted steers
were more efficient than implanted
steers. Foutz et al. (1997) found a
difference in ADG (from d 59 to
harvest) between steers implanted
with Synovex-S® on d 1 compared
with those implanted with Revalor-S®
on d 1. No difference was detected
between the same treatments for gain
efficiency.
Steers programmed-fed to gain
slowly from d 1 to 62 had greater
ADG (P=0.0002) from d 63 to 116
than did steers that were fed to gain
rapidly. This result reflects a compen-
satory gain response by restricted-fed
steers. From d 63 to 116, feed intake
was similar (P=0.473), resulting in an
improved (P=0.0001) gain efficiency
for steers fed to gain slowly compared
with those fed to gain rapidly from d
1 to 62.
From d 117 until harvest, there
was no effect of implant or rate of
gain treatments imposed during the
first 62 d on ADG, DMI, and gain
efficiency. Overall, from d 1 to
harvest, no difference was detected
for ADG (P=0.354), DMI (P=0.296),
and gain efficiency (P=0.339) for the
implant treatments. Milton et al.
(2000) found similar results on
performance when delaying the
initial implant (Synovex-Plus® at d 0,
35, or 70). Samber et al. (1996)
observed that delaying the adminis-
TABLE 2. Average daily gains, feed intake, and gain efficiency of steers implanted or not implanted and fed to
gain slowly (slow) or rapidly (fast) during d 1 to 62 of the finishing period.
     Implanted  Non-Implanted
Item Slow Fast   Slow Fast SEM   Ia La I × La
 P 
Initial BW, kg 334.8 336.5 337.9 332.4 1.21 0.891 0.589 0.327
Final BW, kg 603.9 594.4 597 596.9 3.90 0.914 0.736 0.745
Days on feed, d 176 161 175 176 1.84 0.215 0.215  0.179
ADG, kg
d 1 to 62 1.37 2.06  1.17 1.85 0.03 0.065  0.0001 0.959
d 63 to 116 2.18 1.66 2.29 1.67 0.03 0.535 0.0002 0.598
d 117 to harvest  1.13 0.93 1.10 1.00 0.03 0.825  0.141 0.626
d 63 to harvest  1.61 1.31 1.65 1.30 0.03 0.845 0.005 0.786
d 1 to harvest  1.53 1.61 1.48 1.50 0.03 0.354  0.513  0.728
Daily feed intake, kg of DM
d 1 to 62 7.17 10.6 7.2 10.6 1.17 0.639 0.0001 0.843
d 63 to 116 11.72 12.4 11.4 11.4 0.21 0.171 0.473 0.522
d 117 to harvest 10.8 10.8 10.9 10.7 0.03 0.204 0.978  0.333
d 63 to harvest 11.3 11.1 11.1 11.0 0.02 0.314 0.189  0.179
d 1 to harvest 9.81 10.9 9.7 10.9 1.02 0.296 0.067 0.181
Gain efficiency, g gain/kg DMI
d 1 to 62 191 196 162 175 4 0.064 0.468  0.769
d 63 to 116 186 134 201 147 2 0.020 0.0001 0.759
d 117 to harvest 104 87 101 93 2 0.182 0.611 0.187
d 63 to harvest 143 119 148 118 2 0.204 0.171 0.337
d 1 to harvest 156 148 153 138 3 0.339 0.097 0.663
aI = Implant effect, L = rate of gain effect, and I × L = interaction effect.
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tration of the first implant for 30 d
resulted in ADG and gain efficiency
values that were similar to the
treatments with an implant on d 0.
Mader et al. (1999) reported that
steers implanted on d 0 gained more
rapidly (1.55 kg/d) and were more
efficient (146 g/kg DMI) than non-
implanted steers (1.42 kg/d and 139
g/kg DMI, respectively).
Carcass Characteristics. Carcass
characteristics are presented in Table
3. No interactions between main
effects were detected in any of the
carcass parameters measured. Because
cattle were harvested at a constant fat
thickness, implant and rate of gain
treatments did not affect fat thick-
ness. Implant and rate of gain treat-
ments during d 1 to 62 did not affect
hot carcass weight (P=0.836 and
0.553, respectively), marbling score
(P=0.126 and 0.317, respectively),
Longissimus area (P=0.757 and 0.841,
respectively), or USDA yield grade
(P=0.935 and 0.833, respectively). A
factor that may be affecting these
results is the fact that all steers were
implanted with Synovex-S® at the
beginning of a grazing experiment
conducted when the steers were 8 mo
of age.  Foutz et al. (1997) and Kerth
et al. (1995) found similar results
with no effect of implant strategy on
carcass characteristics. Mader et al.
(1999) reported that marbling scores
TABLE 3. Carcass characteristics of steers implanted or not implanted and fed to gain slowly (slow) or rapidly
(fast) during d 1 to 62 of the finishing period.
      Implanted   Non-Implanted
Item Slow Fast Slow Fast SEM        Ia       La     I × La
 P 
Hot carcass weight, kg 396.8 390.1 396.4 393.6 1.87 0.836  0.553 0.797
Marbling scoreb 469.2 476.1 490.0 532.1  5.54  0.126  0.317 0.457
Preliminary yield grade 3.45 3.42 3.47 3.35  0.02  0.739  0.308 0.511
Fat thickness, mm 14.7 15.2 14.9 13.7 0.24  0.507  0.713 0.369
Longissimus area, cm2 89.1 89.4 89.0 87.6 0.70  0.757  0.841 0.818
Kidney, pelvic, and heart fat, %
3.45 3.43 3.26 3.21 0.02  0.039  0.691 0.894
Yield grade 3.20 3.18 3.25 3.18 0.04  0.935  0.833 0.845
Lean color scored 4.41 3.77 4.25 4.09  0.04  0.431  0.036 0.262
aI = Implant effect, L = rate of gain effect, and I × L = interaction effect.
bMarbling scores are coded as 400 = small, 500 = modest.
c3 = Dark pink, 4 = light cherry red, 5 = cherry red, and 6 = dark red.
TABLE 4. Weight of Longissimus, lean, fat, and bone of the 9th to 11th rib sectionsa of steers implanted or not
implanted and fed to gain slowly (slow) or rapidly (fast) during d 1 to 62 of the finishing period.
      Implanted  Non-Implanted
Item Slow Fast Slow Fast SEM Ib Lb     I × Lb
 P 
Longissimus weightc, g 1119.2 1200.8  1159.3 1108.9 11.85 0.497 0.676   0.129
Lean weightc, g 1470.3 1495.9  1475.9 1391.2 11.45 0.200   0.418   0.180
Fat weightc, g 2283.1 2162.2 2243.8  2380.4 13.86 0.073   0.856   0.024
Bone weightc, g 795.8 786.7 779.8 774.2 4.08 0.289   0.568   0.900
aUsing the 9th to 11th rib section weight as a covariate.
bI = Implant effect, L = rate of gain effect, and I × L = interaction effect.
cAs is basis.
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were lowered when Synovex-S® was
used as the initial implant vs never-
implanted steers. However, in the
same study, carcasses from steers that
were implanted with Synovex-S® on d
0 and those that were not implanted
on d 0 but were implanted with
Synovex-S® on d 70 had similar
marbling scores. In the present
experiment, delaying the first im-
plant until d 63 did not affect mar-
bling scores, even though this im-
plant was Revalor-S®. Revalor-S® is
considered a higher potency implant
than Synovex-S® (Duckett and
Andrae, 2001). Apple et al. (1991)
and Johnson et al. (1996) reported
that the use of a combination im-
plant (estrogenic and androgenic
hormones) did not affect marbling.
Duckett and Andrae (2001) reported
that a single use of an estrogenic
hormone or a combination of estro-
genic and androgenic hormones
decreased marbling score and in-
creased Longissimus area. In their
study, a second implant (estrogenic
or a combination of estrogen and
androgen) increased Longissimus area
and decreased marbling score. Bruns
et al. (2001) indicated that the
percentage of intramuscular fat of the
Longissimus was reduced  by early
implanting and was unaffected by a
delayed implant. When DMI of a
steer is restricted, usually both
protein and lipid deposition rate are
decreased (NRC, 1996). Pritchard
(1997) reported that when DMI was
restricted by >10%, marbling scores
were lowered. However, in the
present study, this was not observed,
probably because the feed restriction
was not long enough to cause a
negative effect. Longissimus area was
not affected by any of the treatments
applied (P=0.818).
Percentage kidney, pelvic, and
heart fat was affected by implant
application on d 1.  Steers implanted
on d 1 had more (P=0.039) kidney,
pelvic, and heart fat than did non-
implanted steers. However, Bruns et
al. (2001) reported that implants
decreased the estimated percentage of
kidney, pelvic, and heart fat com-
pared with non-implanted cattle.
Milton et al. (2000) reported no effect
of delaying implant on estimated
percentage of kidney, pelvic, and
heart fat.
Lean color score was affected by
rate of gain (P=0.036) during the first
62 d of the feeding period. Lean color
scores of carcasses from program-fed
steers was darker than those from
steers that had ad libitum access to
feed.
The 9th to 11th rib section lean,
fat, and bone weight (using rib
weight as a covariate in the analysis)
is presented in Table 4. Implant or
rate of gain treatments during d 1 to
62 of the feeding period did not
TABLE 5. Carcass composition of steers implanted or not implanted and fed to gain slowly (slow) or rapidly
(fast) from d 1 to 62 of the finishing period.  Equations used were generated by Hankins and Howe (1946).
     Implanted  Non-Implanted
Item Slow Fast Slow Fast SEM Ia La I × La
 P 
Ether extract in Longissimus
   area of the 9th to 11th rib, %   3.79   3.35 3.48   3.55     0.28 0.822 0.410 0.283
Ether extract in carcass, % 29.01 27.76 28.12 28.34     0.22 0.822 0.410 0.283
CP in carcass, % 16.14 16.21 16.02 15.76     0.07 0.182 0.679 0.475
Carcass lean, % 52.74 52.98 52.99 51.38     0.25 0.339 0.379 0.234
Carcass fat, % 34.82 34.30 34.62 36.26     0.24 0.219 0.461 0.165
Carcass bone, % 13.43 13.40 13.30 13.23     0.04 0.285 0.618 0.869
aI = Implant effect, L = rate of gain effect, and I × L = interaction effect.
TABLE 6. Chi-square analyses (nonsignificant) of number of carcasses
of steers in each USDA grade.
           Implanted         Non-Implanted
Item Slowa Fasta Slow Fast
Prime   2 0 0 4
Choice 18  18 20 19
Select   4   5 3  1
Prime + Choice 20 18 20 23
aSlow or fast rate of gain during d 1 to 62 of the finishing period.
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affect the weight of the Longissimus
(P=0.497 and 0.676, respectively),
lean weight (P=0.200 and 0.418,
respectively), and bone weight
(P=0.289 and 0.568, respectively). An
interaction (P=0.024) occurred
between implant and rate of gain
treatments during d 1 to 62 for fat
weight. The interaction existed
because rib fat weight was less when
implanted steers were fed to gain
rapidly compared with those fed to
gain slowly, but, for non-implanted
steers, program feeding for rapid gain
increased fat weight in the rib section
compared with the slow rate of gain.
Using equations developed by
Hankins and Howe (1946), percent-
age of ether extract from the Longissi-
mus of the 9th to 11th rib were
estimated as were percentage of CP of
the carcass and proportion of lean,
fat, and bone in carcass (Table 5). No
differences (P>0.17) were detected
because of implant and rate of gain
treatments imposed during d 1 to 62
of the feeding period. Averaged
across treatments, the percentages of
protein and fat in the carcass were
15.3 and 33.4%, respectively. These
data are similar to those of Nour and
Thonney (1994), Myers et al. (1999),
and Hutcheson et al. (1997).
The carcass grade data are pre-
sented in Table 6. Eighty-six percent
of the cattle graded USDA Prime or
Choice. The proportion of carcasses
grading Prime and Choice was similar
(P=0.789) among treatments. The use
of implants is considered as one of
the reasons for decreasing quality
grades (Duckett and Andrae, 2001).
In the present study, implanting on d
1 had no effect on final USDA quality
grades.
The data obtained from the
ultrasound conducted at different
times across the experimental period
are presented in Figure 1. In general,
the nearer the day of harvest, the
better the estimation of final fat
thickness and marbling score. The
simple coefficient of determination
(r2) for fat thickness varied from 0.17
(when estimated on d 1; an average
of 172 d before harvest) to 0.55
(when estimated 56 d before harvest).
The same tendency was observed for
marbling score, with an r2 that varied
from 0.14 to 0.30. Brethour (2000)
reported similar r2 when marbling
scores were estimated 159 d before
harvest (r2 = 0.18), 122 d before
harvest (r2 = 0.28), and 83 d before
harvest (r2 = 0.24). In the present
study, it was not advantageous to
classify cattle according to external
fat thickness at the beginning of the
feeding period; the second implant (d
62 on feed) was a more appropriate
time.
Implications
Steers program-fed to gain slowly
from d 1 to 62 tended to be (P=0.097)
more efficient from d 1 to harvest
and also tended (P=0.067) to con-
sume less feed than steers that were
fed to gain rapidly. Given these data,
steers programmed-fed to gain slowly
were fed less feed, making production
more economical. Although in this
experiment no effect was noted on
marbling and other carcass character-
istics, effects were observed in terms
of the amount of fat and lean depos-
ited. Using ultrasound technology to
predict the number of days that
cattle should be fed to produce the
most valuable carcass will be a useful
technology for the industry.
Figure 1. Relationship between fat thickness and marbling score at harvest (y) and fat
thickness and marbling score estimated using ultrasound on d 1 (a), 62 (b), and 116 (c) of
the feeding period (x). Regression equation, simple coefficient of determination, and
standard error of the estimate, respectively, are included.
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